pends on the extent to which the system induces physicians to take socially appropriate precautions against medical injuries. Because precautionary medical care is costly, it is not in society's interest as a whole to establish a malpractice system that requires physicians to utilize every available medical technology in the treatment of every patient for whom that technology offers even the slimmest of health benefits. 6 Instead, as first outlined by Learned Hand in U.S. vs. Carroll Towing, the socially optimal level of precaution against accidental injury will be obtained when the liability system punishes defendants that take less care than that level at which the marginal social benefits from additional precaution, in terms of improved patient health, are exactly equal to the marginal social costs. 7 In theory, the existing medical malpractice liability system may or may not provide physicians with the incentives to take the optimal level of precautions. On one hand, malpractice penalties optimally may deter physicians and other health care providers from putting patients at excessive risk of adverse health outcomes. The malpractice system may affect physician behavior even though virtually all physicians are insured against the financial consequences of malpractice in the form of legal damages; 8 physicians may be motivated to take care to avoid nonfinancial penalties of malpractice claims such as reputational harm and the time and unpleasantness of defending a claim. 9 To the extent that managed care encourages physicians to reduce treatment intensity, the malpractice system may be an important counterweight for preserving patient access to necessary care. 10 On the other hand, these penalties may drive physicians to be "too careful"-to practice defensive medicine. Because of third-party payers, such as patients' health care plans and insurance, neither patients nor physicians bear a substantial share of the costs of medical care associated with precaution in any particular case. Accordingly, very small increases in the expected "hassle" from a malpractice claim or lawsuit may result in large increases in medical treatment intensity that, at the margin, generate only minimal health benefits. 6. See DANZON, supra note 1, at 10; see also id. at 120-24 (discussing optimal levels of prevention).
7. 159 F.2d 169, 173 (1947 11. Socially excessive precaution and defensive medicine can take many forms. When physicians avoid high-risk patients or procedures to the detriment of patient health, they are practicing negative defensive medicine. When physicians engage in precautionary treatment with minimal expected medical benefit relative to the cost of the treatment, they are practicing positive defensive medicine. Hereinafter, we use the generic term "defensive medicine" to refer exclusively to positive defensive medicine. See David Klingman et al., Measuring Defensive Medicine Using Clinical Scenario Surveys, 21 J. HEALTH POL., POL'Y & L. 185, 189 (1996) .
In previous research, we found that the existing liability system provides physicians with incentives to practice defensive medicine. 12 We tested for the existence and assessed the magnitude of defensive treatment behavior by calculating the cost of an additional year of life or an additional year of cardiac health achieved through malpractice-pressure-induced treatment intensity. 13 If liability-induced precaution were resulting in low expenditures per year of life saved relative to generally accepted costs per year of life saved of other medical treatments, then the existing liability system would be providing incentives for efficient care; but if liability-induced precaution were resulting in high expenditures per year of life saved, then the liability system would be providing incentives for socially excessive care.
14 Because we found that reductions in medical malpractice tort liability lead to reductions in the intensity of medical treatment but not to increases in adverse health outcomes, we concluded that medical care for cardiac illness is defensive. 15 The social costs of defensive medicine are likely to be large, indeed far larger than the "direct" social costs of the liability system. The direct total costs of the system (for example, the costs of compensating claimants and plaintiffs, the time of the parties, attorneys' and experts' fees, salaries of judges, and other court costs) are less than one percent of all health care expenditures. 16 Furthermore, because compensation paid to claimants and plaintiffs is a transfer rather than a real consumption of resources, the true direct social costs of the system are even smaller. The indirect costs of the system-those attributable to defensive treatment-are estimated to be much greater. For example, our previous research estimates the share of medical expenditures on hospital services for elderly patients with cardiac illness attributable to defensive practices to be approximately five to nine percent. 17 Broader analyses suggest that the share of aggregate medical expenditures spent on defensive behavior may be even greater.
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For these reasons, further research into the causes of defensive medicine can guide reforms of the medical malpractice liability system. To do so, such 12. See Daniel P. Kessler & Mark B. McClellan, Do Doctors Practice Defensive Medicine?, 111 Q.J. ECON. 353, 388 (1996) . In that study, we used longitudinal data on all elderly Medicare recipients hospitalized for treatment of cardiac illness in 1984, 1987, and 1990 , matched with information on tort laws and law reforms from the state in which the patient was treated. See id. at 354. We studied the effect of liability-reducing law reforms on total hospital expenditures on the patient in the year after the initial hospitalization to measure intensity of treatment; we also modeled the effect of law reforms on several important patient health outcomes. See id. at 361-66. We compared trends in expenditures and outcomes for patients from states adopting liability-reducing tort reforms to those for patients from states that did not adopt tort reforms. MGMT. 6, 7-9 (1991) (discussing the findings of Roger Reynolds, supra). research needs to focus on the relationships between liability laws, malpractice pressure, physician perceptions, medical treatment decisions, medical costs, and health outcomes in order to investigate how and why doctors practice defensive medicine. To investigate how doctors practice defensive medicine, we estimated separately the impact of liability reforms on diagnostic and therapeutic medical expenditures. 19 To investigate why doctors practice defensive medicine, we identified the effect of liability reforms on outcomes of the legal system and physician incentives to practice defensively, and the extent to which law-induced changes in different types of incentives actually affect medical costs and patient health outcomes. 20 In another research project, we modeled the role of physician and hospital moral hazard due to health insurance, 21 and we estimated the impact of managed care and the interaction between managed care and liability reform on treatment decisions, health care costs, and health outcomes.
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In this paper, we use repeated cross-sections of the American Medical Association Socioeconomic Monitoring System ("AMA SMS") survey that reported physicians ' experiences from 1984 through 1993, 23 matched with data on state liability reforms, to examine the relationship between liability reforms, malpractice pressure, and physician perceptions of medical care. We estimate the impact of reforms on trends over time both in measures of malpractice pressure (such as malpractice claims rates and malpractice insurance premiums) and in physician perceptions of the importance of malpractice-pressureinduced changes in practice patterns.
In addition, we seek to validate physicians' reported perceptions as a meas-
McClellan, How Liability Law Affects Medical Productivity (unpublished manuscript, on file with authors). Preliminary results from this study suggest that liability reforms reduce the prevalence of defensive medicine by reducing both financial and nonfinancial dimensions of malpractice pressure. See id. States adopting "direct" reforms, see infra Part III.A., showed lower trend growth in each measure of malpractice pressure that we studied-the frequency of malpractice claims, the likelihood of delay in claim resolution, the likelihood of high settlement amounts, and the likelihood of costly litigation-relative to nonadopting states. Reform-induced reductions in each dimension of malpractice pressure reduced growth in medical treatment intensity for elderly patients with cardiac illness, but did not systematically lead to increases in trends in adverse health outcomes. (Martin L. Gonzalez ed., 1994) . The AMA SMS surveys provide representative information on the population of all nonfederal physicians, excluding residents, who spend the greatest proportion of their time in patient care activities. Samples of the SMS are selected from the AMA Physician Masterfile, which contains current and historical information on every M.D. in the United States. See id. The AMA SMS core questionnaire includes questions on practice characteristics, hours and numbers of patient visits, fees, income and expenses, third-party payors and their characteristics, and specialty-specific fees and procedures. See id. at 164, app. C at 172-75. In addition, the AMA SMS includes periodic supplemental surveys to provide information on special topics such as malpractice. Properties of the AMA SMS are discussed below, see infra Part II.B. For more detailed information about the SMS, see AMA, SOCIOECONOMIC CHARACTERISTICS OF MEDICAL PRACTICE (1984 -1994 .
ure of actual changes in practices by estimating the joint impact of liability reforms and individual physician malpractice claims history on physician perceptions. Evidence that state-level reforms both reduce measures of malpractice pressure and reduce physician perceptions of the impact of malpractice pressure would suggest that survey methods provide valid measures of defensive practices. On the other hand, if physicians' perceptions depend only on their individual experiences and not on exogenous variation in malpractice pressure due to law reforms, then physician surveys may primarily be capturing negative feelings about the malpractice system or other unmodeled differences across physicians, rather than the impact of malpractice pressure on perceptions and practices.
The paper proceeds in four parts. Part II discusses the problem of measuring defensive medicine, sets out our research approach, and examines the role of physician surveys. Part III presents our models and outlines our analysis of the AMA SMS survey. Part IV presents our empirical results, and Part V presents our conclusions.
II MEASURING DEFENSIVE MEDICINE AND PHYSICIAN PERCEPTIONS OF THE
IMPACT OF THE MALPRACTICE SYSTEM ON MEDICAL CARE Figure 1 outlines our schematic of the process by which the tort system affects medical care. Statutes and judicial decisions-the rules of the tort system-are at the base of the process. Tort law affects outcomes of the legal system such as the frequency of claims, the amount of time and physician effort needed to resolve a claim, and the size of the award. We use the term "malpractice pressure" to describe the extent to which a state's legal environment provides high benefits to plaintiffs or high costs to physicians, or both. Malpractice pressure may be multidimensional and include both financial and nonfinancial factors. Malpractice pressure may affect physician perceptions of appropriate practices. Changes in perceived best practices may then translate into changes in actual treatment decisions. Finally, changes in treatment decisions may translate into changes in medical costs and possibly patient health. Physician surveys focus on the second link in the chain-the effect of malpractice pressure on physician perceptions of appropriate practices. Surveys generally take one of two forms: "direct" and "clinical scenario" surveys. Direct surveys generally ask doctors how the incentives provided by the malpractice system affect their practices. The AMA SMS survey, for example, asks, "What percentage of the diagnostic tests and treatment procedures ordered were due to concerns about malpractice?"
24 Clinical scenario surveys, on the other hand, posit hypothetical clinical situations and ask physicians what they would do and why, sometimes providing a list of potential behavioral explanations including "malpractice concerns." 25 Direct surveys find that physicians report substantial changes in practice patterns as a result of malpractice pressure, changes that could account for as much as fifteen percent of spending on physician services. 26 Clinical scenario surveys also find that defensive medicine exists, although not to the extent suggested by the direct physician surveys.
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Surveys offer both fundamental strengths and weaknesses relative to other methods of measuring the prevalence of defensive medicine. The fundamental strength of surveys is that they focus on physicians' perceptions of the impact of the malpractice system, which may be important determinants of medical practice. The fundamental weakness of surveys is that they cannot assess whether physicians' behavioral responses to liability pressure are socially optimal or socially wasteful. Surveys may calibrate the social costs imposed by the liability system, but because they do not assess the impact of liability-induced treatment on patient health, they cannot measure the social benefits that the system may create.
In addition to this fundamental weakness, the existing survey literature has other shortcomings stemming from its relatively narrow focus on the relationship between malpractice pressure and physician perceptions.
28 First and foremost, surveys are prone to response bias. This problem may be particularly acute in direct physician surveys, in which physicians may be tempted to exaggerate the impact of malpractice pressure in order to buttress a political argument in favor of liability reform. 29 Indeed, physicians estimate the probability of defending against a malpractice claim in any one year at about three times the actual probability of such a claim arising. 30 Clinical scenario surveys may avoid some of these problems, but the specification of a list of explanations for Practice, 1983 -1986 , 9 HEALTH AFF. 176, 182-85 (Winter 1990 . A comprehensive review of these studies can be found in U.S. CONGRESS, OFFICE OF TECHNOLOGY ASSESSMENT, DEFENSIVE MEDICINE AND MEDICAL MALPRACTICE, OTA-H-602, ch. 3 (1994) a treatment decision inevitably raises similar concerns.
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A second criticism is that previous studies using survey data have provided evidence only on the baseline level of treatment behavior undertaken out of liability concerns, not on the incremental response of defensive behavior to specific policy reforms. Because some treatments undertaken out of liability concerns may improve health, estimates of the total effect of malpractice liability on medical costs necessarily overstate the costs of defensive medicine. For purposes of policy evaluation, research should consider both the medical costs and the health benefits of changes in treatment behavior attributable to proposed changes in the liability system.
Third, unobserved differences in the characteristics of patients or health care providers means that reported correlations between malpractice pressure and behavioral change may be noncausal. A provider reporting high levels of malpractice pressure and high levels of liability-induced treatment may be responding to tort incentives. Alternatively, such a provider may have adopted relatively intensive treatment patterns and have suffered from frequent claims and high insurance premiums as a result of other underlying factors, such as having patients with a high level of disease severity or unusually high expectations for medical interventions and health outcomes. In this case, the apparent association between malpractice pressure and behavioral change would not represent the causal impact of the liability system, but rather the effects of the underlying, unobserved factors affecting both legal system outcomes and physician attitudes or behavior.
Despite these concerns, no previous research has sought to expand analysis of survey data to include other aspects of the relationship between liability law and medical care. We address here the key criticisms of the survey literature by linking survey data with data on state liability reforms and with measures of malpractice pressure, such as malpractice claim rates and malpractice insurance premiums. We estimate the extent to which exogenous law reforms affect malpractice pressure and physician perceptions of defensive medicine to provide policy-relevant evidence on the marginal, causal impact of reforms. In addition, we investigate the hypothesis of response bias by estimating the joint impact of liability reforms and individual physician malpractice claims history on physician perceptions. Evidence that state-level reforms reduce both malpractice pressure and physician perceptions of the incidence of defensive medicine would suggest that survey methods provide valid measures of defensive practices. If physicians' perceptions depend only on their individual experiences and not on exogenous variation in malpractice pressure due to law reforms, then physician surveys may be capturing negative feelings about the malpractice system, or unobserved differences across physicians, rather than the impact of malpractice pressure on perceptions and practice patterns. We developed statistical models that measure the effects of changes in medical liability laws on changes in malpractice pressure and in physician perceptions of liability-induced treatment intensity. Restated, we compare differences in time trends between states that enacted liability-reducing reforms and states that did not. Although this modeling strategy neglects the vast commonality between states in their malpractice systems, and therefore cannot assess the total social costs (or social benefits) that may result from the U.S. malpractice system, it offers several advantages. Most importantly, it provides policyrelevant assessments of the incremental response of defensive behavior to specific legal reforms. In addition, by basing our estimates on differences in time trends, we estimate the effects of laws while controlling for fixed differences between states and fixed differences over time. 32 We observe successive cohorts of physicians over the 1984-93 period. In state s = 1, … , S during year t = 1, … , T, our observational units consist of individual physicians i = 1, … , N st . Each physician has specialty X ist , described by a set of fourteen indicator variables (there are fifteen specialty categories in our data). 33 We analyze two measures of the malpractice pressure facing each physician. First, the physician may have malpractice claims filed against her in year t, which we denote with a claims indicator variable C ist : C ist = 1 if physician i from state s had at least one malpractice claim filed against her in year t, and C ist = 0 otherwise. Second, the physician pays or has paid on her behalf annual malpractice insurance premiums M ist , which we consistently express in the value of 1985 dollars. Physicians also report perceptions about the impact of malpractice pressure on four dimensions of their practices: record-keeping, use of diagnostic tests, referrals for consultation, and time spent with patients. We characterize these reported perceptions with four indicator variables P ist
, and P ist T , respectively, where P ist x = 1 if the physician reported that she changed that dimension of her treatment behavior in response to malpractice pressure, and P ist x = 0 otherwise. Table 1 summaries the eight types of state medical malpractice liability law reforms that we analyze: caps on damage awards, abolition of punitive damages, no mandatory prejudgment interest, collateral source rule reforms (which require damages to be reduced by all or part of the dollar value of collateralsource payments to the plaintiff), caps on contingency fees, mandatory periodic payments, joint-and-several liability reform, and the existence of a patient 32. This would be important if there were fixed differences across geographic areas in attitudes toward the tort system that were correlated with laws. For a discussion of the potential importance of fixed differences in areas' legal cultures, see Marc Galanter, Real World Torts: An Antidote to Anecdote, 55 MD. L. REV. 1094 , 1128 -29 (1996 .
33. Indicator variables are assigned the values zero or one.
compensation fund. Consistent with our other research 34 and with previous research on the impact of medical malpractice liability reform, 35 we group these reforms into two categories: direct and indirect reforms. Direct reforms include changes in laws that specify statutory limits on, or reductions in, malpractice awards: caps on total or noneconomic damages, collateral-source rule reforms, abolition of punitive damages, and abolition of mandatory prejudgment interest. Indirect reforms include changes that affect awards only indirectly, such as reforms imposing mandatory periodic payments (requiring damages in certain cases to be disbursed in the form of an annuity), caps on attorneys' contingency fees, and abolition of joint-and-several liability for total or noneconomic damages, either for all claims or for claims in which defendants did not act in concert. We denote the existence of law reforms in state s at time t using two indicator variables, L 1st and L 2st . If state s has adopted a direct reform at time t, L 1st = 1, and if state s has adopted an indirect reform at time t, Our basic model therefore specifies each of the two measures of malpractice pressure as a function of state-fixed-effects, time-fixed-effects, specialty indicator variables, and liability reforms as follows:
where t is a time fixed-effect, s is a state fixed-effect, is a vector of the corresponding average-effect estimates for specialty controls, m is the two-dimensional average effect of malpractice reforms on the growth in claims rates or malpractice insurance premiums, and v ist is a mean-zero independentlydistributed error term with E(v ist | X ist , L st, ) = 0. Because the impact of law reforms on premiums is likely to be proportional, 36 we estimate the impact of reforms on the natural logarithm of the physicians' annual malpractice premiums ln(M ist ) rather than on M ist . In addition, because insurance premiums in a state at a point in time depend on historical levels of malpractice pressure in the state, 37 we allow the estimated time-fixed-effects t to vary in reforming and nonreforming states in models of ln(M ist ).
Because insurance premiums depend on historical levels of malpractice pressure, and because reforms generally affect only claims arising from injuries occurring after adoption, the full impact of reforms on insurance premiums and claim rates may not be immediate. For this reason, we also estimate the oneyear and three-year lagged impact of reforms. Specifically, we modify the basic model (1) We also estimate two closely-related variants of the basic model (1). First, we estimate the impact of reforms on malpractice pressure by specialty, interacting the law reform indicator variables L st with an indicator variable OB ist = 1 if physician i was an obstetrician or gynecologist (OB/Gyn), to investigate whether liability reform has a greater impact on physician specialties traditionally thought to be high-malpractice-risk, as follows:
Second, using linear probability models, we estimate the impact of reforms on physician perceptions:
We also estimate models of the impact of reforms that group direct and indirect reforms together. These models estimate the effect of a unidimensional liability indicator variable L st , where L st = 1 if state s at time t had adopted either a direct or an indirect reform, and zero otherwise. Model (2') is identical to model (1') except for this difference: whereas model (2a') identifies the unidimensional impact of reform on physician perception by specialty:
Models (3') and (4') estimate the joint effect of individual physicians' malpractice claims rates and unidimensional measures of law reforms on perceptions of malpractice-pressure-induced changes in treatment, to investigate the validity of physician surveys. Model (3') uses the claims indicator variable C ist to measure malpractice claims rates, defining γ as the effect of claims rates on perceptions:
whereas model (4') uses in place of C ist an indicator variable CE ist , where CE ist = 1 if physician i ever had a malpractice claim filed against her, and zero otherwise. Model (3a') identifies the impact of claims rates and the unidimensional impact of reform on physician perception by whether a physician had a malpractice claim against her last year:
Model (4a') is defined analogously to model (3a'), with CE ist substituted for C ist to identify a similar impact based on whether a physician has ever had a malpractice claim against her.
B. Data
The data used in our analysis come from two principal sources. Our data on liability reforms are taken directly from our previous research, 39 updated to include adoption and repeal of reforms through 1993. Table 2 presents the chronology of legal reforms through 1993 that we analyze for each of the fifty states. The table shows that a number of states have implemented legal reforms at different times. For example, twenty-three states adopted direct reforms over the course of our 1984 to 1993 study period; twenty-four states adopted indirect reforms. Furthermore, a substantial number of states do not overlap in their adoption of policies; although thirty-three states adopted either direct or indirect reforms, only fourteen adopted both. Our data on individual physicians are from the AMA SMS survey, a na-tionally-representative annual survey of approximately 4,000 physicians.
40 Table 3 presents descriptive statistics on the AMA SMS variables used in analysis. 41 All of the SMS surveys except the 1984 supplemental "perceptions" survey were conducted in the year following the activities and experiences about which the survey inquired. 42 For consistency, we categorize all survey responses based on the year in which the relevant activities or experiences occurred, not the year in which the question was asked. Because no information on physicians' 1984 malpractice claims histories was collected by the core survey, the base year for analysis of the full sample is 1985.
For the full sample, Table 3 presents means weighted with the AMA SMS sampling weights; unweighted means are virtually identical. The leftmost three columns of Table 3 provide data for the nine cross-sections of survey responses from the 1985 through 1993 surveys. We use this data in models (1) and (1a) to estimate the impact of reforms on malpractice pressure. The first nonblank row of these columns shows that a significant fraction of physicians have malpractice claims filed against them in a given year-approximately eight percent-and that this number has been declining slightly over the 1985 to 1993 period. 43 The next row of the table shows that between thirty-six and forty percent of physicians in our sample have ever had a malpractice claim filed against them, and that the share of physicians who have ever had a claim filed against them has risen over time. Real malpractice insurance premiums have also risen over time, from an average of $10,504 in 1985 to an average of $11,101 in 1993 (both expressed in 1985 dollars), a real increase of approximately 5.7 percent. responses (1985: N = 2,764; 1993: N = 2,873; 85-93: N = 29,871 The rightmost two columns of Table 3 summarize the 1984 supplemental and 1992 survey samples that contain physicians' valid responses to questions about their perceptions of malpractice pressure's impact. Specifically, the questions related to four dimensions of the physicians' practices: recordkeeping, use of diagnostic tests, referrals for consultation, and time spent with patients. We characterize reported perceptions with the four indicator variables P ist x described previously, 44 which describe whether the physician reported changing any of the four practice dimensions in response to malpractice pressure.
Unfortunately, these behavioral questions were not asked in exactly the same way in the 1984 and 1992 surveys. In the 1984 surveys, physicians were asked, "During the last 12 months, have you increased the number/amount of X in response to the growth in malpractice claims, or not?," where X represents one of the four dimensions of practice. 45 In the 1992 survey, physicians were asked, "What percentage of X done in 1992 were due to concerns about malpractice?" 46 Respondents who gave any nonzero answer were coded as altering treatment behavior in response to malpractice concerns. Thus, the higher rates of malpractice-sensitive behavior reported in 1992 are at least partly the result of the modified question format from incremental changes in malpractice pressure and behavior to levels of malpractice pressure and behavior.
However, because our analysis relies on the differences between geographic areas in trends in physicians' responses, the format change will not lead to bias in our results as long as the effect of the change in the questions' terms on physicians is uncorrelated with individual physicians' personal characteristics and uncorrelated with geographic area. Put another way, because our analysis examines changes over time in survey responses of physicians from states adopting reforms relative to changes over time in responses of physicians from nonadopting states, the effects of modifying a question that affects physicians equally in expectation have no net impact on the results.
A substantial share of physicians reported that malpractice pressure has affected their practice in multiple dimensions. 47 For example, in 1984, approximately seventeen percent of physicians reported that they had increased referrals for consultation and time spent with patients in response to malpractice pressure; twenty percent reported increased malpractice-pressure-induced diagnostic tests; and almost one-third reported increased malpractice-pressureinduced record keeping. 48 When asked about the impact of malpractice pressure in terms of its impact on the levels of treatment decisions in their practices, physicians responded even more strongly. Fully seventy-three percent of physicians, for example, reported that they had ordered diagnostic tests in re- Table 4 presents our estimates of the impact of reforms on malpractice pressure for our basic models (1) and (1a). The top panel of Table 4 , presenting model (1) results, shows that liability reforms reduce malpractice pressure, although they do not do so immediately. Indeed, the leftmost two columns of the table show that the immediate estimated impact of liability reforms on claims rates C ist and the natural log of malpractice insurance premiums ln(M ist ) is not statistically significantly negative, and in some cases is actually positive. However, within one year after the passage of direct reforms, the trend in malpractice claims rates in reform states is substantially smaller than the trend in nonreform states, by 2.07 percentage points; this difference is statistically significant at the five percent level. Indirect reforms, such as caps on contingency fees and mandatory periodic payments provisions, do not have a statistically significant effect on claiming behavior, and the impact of one-year lagged indirect reforms on insurance premiums is also insignificant. Within three years after adoption, however, physicians from states adopting direct reforms show substantially and statistically significant lower trend growth in their real malpractice insurance premiums of approximately 8.4 percent. Indirect reforms do not have a significant impact on either outcome three years after adoption. The estimated effects of direct reforms represent a substantial change in the incentives facing physicians. 50 The two percentage point decline in claims rates 50. Our estimated effects of direct reforms are larger than, but not inconsistent with, findings from in reform relative to nonreform states translates approximately into a twentyfour percent decline (2.08/8.57) relative to the 1985 baseline average claims rate. Similarly, whereas physicians from nonreforming states experienced real malpractice insurance premium increases over the 1985 to 1993 period, physicians from reforming states experienced slight declines. The estimated time path of the impact of direct reforms shown in the top panel of Table 4 -specifically that the reforms affect claims rates within one year and insurance premiums within three years-is consistent with other research on the operation of the malpractice liability system. In general, reforms apply to injuries occurring after their adoption. However, a substantial amount of time elapses between the occurrence of an alleged injury, the filing of a malpractice claim, the payment of compensation (or the reserving of funds to pay compensation), and the setting of malpractice insurance rates. For example, approximately a year-and-a-half on average elapses between the occurrence of an alleged injury and the notification of a physician's malpractice insurer; depending on the sample and the state, approximately four years elapse on average between injury and claim closure. 51 Thus, a reform adopted in year t could begin to affect claims rates only in year t + 1, and would be expected to affect insurance premiums only some years after that. The absence of substantial long-term effects of indirect reforms is consistent with our previous research.
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The bottom panel of Table 4 provides estimates of the impact of reforms by specialty from model (1a). The bottom panel confirms that specialties that are conventionally labeled high-malpractice risk, such as OB/Gyn, are subject to much higher levels of malpractice pressure. Comparing the fifth row of Table 4 to the sample averages in Table 3 shows that OB/Gyn specialists incur malpractice claims at approximately twice the rate of all physicians on average.
53 However, there is no evidence that reforms affect high-risk specialists differently than they affect physicians generally; coefficients on reform/specialty interaction terms are not statistically significant. Table 5 begins our analysis of how changes in malpractice pressure influence physician attitudes, based on the merged 1984 and 1992 surveys and models (1') through (4'). Although direct and indirect reforms do not have statistically significant independent impacts on physicians' perceptions of the impact earlier studies. For example, in Patricia Danzon, The Frequency and Severity of Malpractice Claims: New Evidence, 49 LAW & CONTEMP. PROBS. 57, 72 (Spring 1986) , the author finds that collateral source rule reforms reduce claims frequency by 14%. Our standard errors would lead us to accept her findings. In addition, our estimated effects of direct reforms are larger than that found in Zuckerman et al., supra note 35, at 175-79. The differences in findings between our study and their study may be due to the fact that we used data from more recent time periods and used a more flexible modeling structure, allowing reforms to affect claims rates only with some time lag. Indeed, in models in which we constrain the reforms to affect claims rates immediately, see Zuckerman et al., supra note 35, at 174 (using same methods), we also estimate the effects of reforms on claims rates to be small and statistically insignificant.
51 Although these results do not by themselves show that reforms reduce the prevalence of defensive practices, they do suggest that physician surveys can be a valid measure of actual behavior. If the baseline levels of referrals and time spent per patient were above the socially optimal levels, then reforms would reduce the prevalence of defensive medicine. However, if the baseline levels of referrals and time spent on patients were at or below the socially optimal levels, then reforms would result in socially inadequate care. Put another way, without information on patient satisfaction or health outcomes, these results do not have any efficiency or social welfare implications. However, these results do show that physician perceptions are consistent with objective measures of the levels of malpractice pressure created by the liability system, as measured by the results in Table 4 and in our previous research.
The bottom panels of Table 5 report data on the validity of survey data on physician perceptions in more detail. Specifically, models (3') and (4') estimate the joint impact of liability reforms and individuals' malpractice claims histories. Our results clearly suggest that physician surveys may also capture negative feelings about the malpractice system and/or unobserved differences across physicians, as well as exogenous differences in malpractice pressure due to differences in laws. In both models (3') and (4'), individual claims history is strongly correlated with the likelihood of reporting a malpractice-pressureinduced change in each of the four dimensions of practice patterns, even after holding constant the status of state law reforms. This hypothesis is strengthened by the fact that more recent claims history has a greater influence on physician perceptions. The impact of a claim last year on perceived changes in practice patterns is between 1.4 and 2.3 times as great as the impact of a claim at any point in a physician's career, depending on the dimension of practice under consideration. Even after controlling for individual physicians' claims histories, law reforms still have a statistically significant impact on physician perceptions of the malpractice system. Table 6 investigates whether the impact of reforms on reported malpractice-pressure-induced changes in practice patterns varies by specialty or by claims history. The top panel of the table presents estimates of the impact of reforms by specialty. Although OB/Gyn specialists experience significantly greater levels of malpractice pressure, 54 they are not systematically more likely to report changing practice patterns for that reason, as shown by the results in the second row of Table 6 . Furthermore, as shown in the third row, reforms do not have a systematic differential effect on OB/Gyn perceptions of the impact of malpractice pressure. This is consistent with estimates from model (1a) that show that reforms do not affect objective measures of malpractice pressure facing OB/Gyn specialists differently than they affect pressure facing physicians generally.
Estimates of the impact of reforms by claims history are consistent across specifications and provide some evidence on how reforms affect the perceptions of physicians with and without adverse claims histories. Among those physicians who had a claim filed against them in the previous year, those in nonreform states report a statistically significant smaller increase in the rate of referrals for consultation when compared to those in reform states. Relative to physicians in nonreform states who had a claim filed against them last year, physicians in reform states who had a claim filed against them last year report a statistically significantly smaller increase in the rate of referrals for consultation (model (3a')); and physicians in reform states who ever had a malpractice claim filed against them report a statistically significantly smaller increase in recordkeeping, relative to physicians in nonreform states with a claims history (model (4a')). These results suggest that actual experiences with the malpractice system have somewhat less dramatic consequences for physician attitudes in states with malpractice reforms. While it is not possible for us to model explicitly how one physician's experience of defending against a malpractice claim influences the perceptions of other physicians in the state who have not had an encounter with the liability system, these results do suggest that malpractice law reforms change medical practice patterns by changing the nature of the experience of being sued. 
V CONCLUSION
Understanding how and why liability laws and liability reforms alter the medical treatment decisionmaking process is central to reforming the current malpractice liability system in this country which neither provides incentives for physicians to take optimal precautions against patient injury, 55 nor reliably provides compensation to injured patients. 56 Survey methods serve a valuable role in this process because they measure how malpractice pressure affects physician perceptions of appropriate practices, and they thereby capture an important determinant of treatment decisions. However, much of the previous research using survey data in this area has several well-studied drawbacks: Survey methods are prone to response bias, and survey research has not provided policy-relevant evidence on the impact of specific legal reforms on physician perceptions of the impact of malpractice pressure on practice patterns.
We present four findings. First, in states that have enacted liability reforms that directly reduce malpractice pressure, physicians face lower growth over time in malpractice claims rates and in real malpractice insurance premiums. Second, physicians from reforming states report significant relative declines in the perceived impact of malpractice pressure on practice patterns. Third, individual physicians' personal experiences with the malpractice system are a key determinant of the perceived importance of defensive medicine-physicians who have had a malpractice claim filed against them, particularly a recent claim, are more likely to report changes in practices as a result of malpractice pressure than physicians who have not. Fourth, the impact of individual physicians' claims experience on perceptions is smaller in reforming than in nonreforming states. Taken together, these results suggest that law reforms affect physicians' attitudes, both by reducing the probability of an encounter with the liability system, and by changing the nature of the experience of being sued for those physicians who defend against malpractice claims.
These results validate our previous research by illustrating how reforms change physician incentives. Our 1996 study showed that reforms changed physician behavior, but it stopped short of investigating the mechanism by which reforms altered medical practices. 57 Our current results, however, indicate that mechanisms commonly cited by physicians in anecdotal reportsnamely the frequency and severity of malpractice claims-may play an important role in fostering defensive medical practices. Reforms appear to affect practices particularly through their impact on the attitudes of physicians who experience lawsuits. In this paper, we did not explicitly model why attitudes of physicians who are sued in states with reforms are less dramatically affected However, the differences we find here suggest that malpractice claims are less onerous in states with reforms, providing a foundation for their differential impact on physician attitudes.
In addition, our results suggest that physician surveys do relate to actual behavior. The fact that state-level reforms reduce both measures of malpractice pressure and physician perceptions of the impact of malpractice pressure suggests that survey methods provide valid measures of defensive practices. Nonetheless, further investigation of the extent to which survey methods are valid will be a fruitful topic of further research. Because the format of the survey questions regarding the impact of malpractice pressure on practice patterns changed over time, 59 we needed to assume that the impact of the change in the questions' terms was uncorrelated with physicians' personal characteristics and uncorrelated with geographic area in order to identify the impact of law reforms on relative changes in the rates of reported malpractice-pressure-induced changes in behavior. Future research might investigate the validity of our assumption, or might seek to replicate our results with comparable survey questions. In addition, our results suggest that physician surveys do, in part, measure negative feelings about the malpractice system, or unobserved differences across physicians, rather than the targeted issue of the impact of malpractice pressure on perceptions and practice patterns. Malpractice claims history has a strong positive correlation with perceived changes in malpractice-pressureinduced changes in practices, and more recent history is more strongly correlated with perceived changes than is less recent history. Future research might investigate the extent to which these findings represent actual changes in practices, rather than the well-studied problem of response bias. 
